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Preliminary study on the establishment of a quail model of gout induced by
high-protein and high-calcium diet combined with restricted drinking water

WANG Haige, LIN Zhijian, ZHANG Bing* , LI Gaoxi, WANG Xiao
(School of Chinese Pharmacy, Beijing University of Chinese Medicine, Beijing 100029, China)

[ Abstract]  Objective To establish a quail model of gout by simulating a clinical high-protein and high-calcium
diet, and to provide a basis for studying gout pathogenesis and drug screening for its prevention and treatment. Methods
Tirty-six 30-day-old healthy male quails were randomly and equally divided into three groups according to body weight and
blood uric acid level, namely, the control group, model I group, and model II group. The control group was fed the basal
diet, and the model groups were fed a high-protein high-calcium diet ( dietary crude protein content of 29. 5% and calcium
content of 7.8% ). The control group and the model I group were provided with drinking water ad libitum, while the model
II group was given drinking water restricted to 4 h daily. The experiment lasted for 50 days. The serum and fecal uric acid
levels were measured, renal function was determined, and histopathological examination was performed. Results The

high-protein and high-calcium diet significantly increased serum uric acid levels, significantly reduced fecal uric acid
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levels, and did not change the serum creatinine and urea nitrogen levels. The high-protein and high-calcium diet combined
with restricted drinking water aggravated the increase of blood uric acid level and renal urate deposition, causing gout
changes such as joint swelling and deformation. Conclusions A gout model can be established by feeding on a high-protein
and high-calcium diet and limiting the amount of drinking water. The pathogenesis of gout in this model is more consistent
with the etiology, pathogenesis, and clinical manifestations of gout in clinics, providing a reference for the research on gout
pathogenesis and drug development.
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, 20180301;500 g) , o
) ) : ( : 181361;
, 100T; :20180109) ,
L ; (
, 20180408 ;96T ; :20180408) .
, o ( :20171124;96T; :20171124) ,
[2-3] , , ;
N , ( 120180604 ;4x50 mL; :20180604 ) ,
[4-6] SHZ88-1 ,
, , ; 3K1S , Sigma ;
o sunrise , TECAN ; DHG-9070A
[7]
, ; Reichert Histo STAT s AO
, . ; Olympus BX53 , ;
. o Himadzu B1-220H , o
, . 1.3
N , 1.3.1
, , 36
: 300, \
. . , (
o ) o 3, 2
’ . L. |
(
1.1 21.7%, 1%) , I I
36,30 , ( 29.5%,
(150+10) g, [ SCXK 7.8%), I , I
( )110113600218082] , , 4 h, )
[SYXF( )2016- NRC
00381, 3R s 1,
o - 1100000013479, : , , o 10 d
20°C ~25°C, 40% ~ 60% , 12 h , 8 , 8
,2h , o 20 d
1.2 , 24 h ,
( :1349145-02; o 50
500 ¢g), ; ( : 1.5 mL , N



2019 4 29 4

Chin J Comp Med, April 2019, Vol. 29, No. 4 17

. 20°C ~25°C,

12 h
1

Jd2h

(

40% ~ 60%

,%)

Table 1 Composition and nutrient levels of the

model diets (air-dry basis, %)

/1
Items Control group Model groups I/11
Ingredients 55 26
Corns 33 15.6
Soybean meal 2 1
Fish meal 5 2.4
Bone meal - 30
Yeast extract - 20
Premix 5 5
Total
Nutrient levels
Ccp 21.7 29.5
Ca 1 7.8
AP 0.5 3.73
: A 200000 IU,
D3 60000 IU, E 380 mg, K3 56 mg, B1
56 mg, B2 200 mg, B6 60 mg, B12 300
ng, 3 mg, 600 mg, 240 mg, 30 mg,
0.2g, 1.8¢g, 1l.4g, 1.1g, 6mg, 85¢g,
15~60 g, 100~250 g, 50~150 g, 28 g,

Note. The premix provides the following nutrients per kg diets:
VA 200000 IU, VD3 60000 1U, VE 380 mg, VK3 56 mg, VB1
56 mg, VB2 200 mg, VB6 60 mg, VB12 300 g, biotin 3 mg,
niacin 600 mg, pantothenic acid 240 mg, folic acid 30 mg, Cu
0.2 g,Fel.8g,Mn1.4¢g,7Zn1.1¢g,Se 6 mg,I 8.5 mg,P 15~
60 g, Ca 100~250 g,NaCl 50~ 150 g, amino acids 28 g.
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2.3 (P>0.05).,
5 Y b b b b b I
I 20 d 20 (P<
(P<0.05), 30~50 0.05); II 40
(P<0.01); I (P<0.05), 20
10~ 50 (P<0.01),
(P<0.01)
2 (xts,g,n=12)
Table 2 Effects of high-protein and high-calcium diet on body weight of the quails
0 10 20 30 40 50
Groups 0d 10d 20 d 30d 40 d 50d
. 147. 66+6. 06 153. 06+8. 88 158.19+7. 8 159. 53+6. 03 162.94+5.95 163.06+11. 22
Control group
! 144.98+9. 89 146. 63+10. 35 148.98+11. 98 146.25+15.24 152.94+20. 1 164.22+11. 87
Model group I
. 146. 13+16. 66 149. 78+ 14. 27 149.28+23. 84 159.95+14.03 162.72+16. 31 163. 19+14. 87
Model group II
3 (x+s,g, n=12)
Table 3 Effects of high-protein and high-calcium diet on feed intake of the quails
10 20 30 40 50
Groups 10d 20d 30d 40 d 50d
24.5+£5.15 24.8+3. 86 27.9+2. 84 27.8+2.12 29.5+1.96
Control group
! 30.9£5.75* 31.6+5.42* 36.2£1.7* 35.6+3.19™ 35.7+1.96™
Model  group I
I 22. 845 26.1+1.91 32.8+4.03 ™ 33.8+£2.8™ 33.5+5.08
Model  group II
: , " P<0.05, ™ P<0.01, .
Note: Compared with the control group at the same day, “P<0.05, ™ P<0.01.The same in the following tables.
4 (% ,n=12)
Table 4 Effects of high-protein and high-calcium diet on right ankle joint swelling in the quails
10 20 30 40 50
Groups 10 d 20 d 30d 40d 50 d
2.00+£1. 45 3.15+£1.98 2.57+1. 81 3.81+2. 84 3.66+2.47
Control group
! 2.20+2.23 3.05+2. 80 4.58+3.69 6.80+4. 77 3.56+2.32
Model group I
I 4.4+2.92" 6.51+£3.04™ 11. 08+6.32™ 9.34+4.33™ 10.45+3.87*
Model group II
5 (xxs,pmol/L, n=12)
Table 5 Effects of high-protein and high-calcium diet on serum uric acid of the quails
0 10 20 30 40 50
Groups 0d 10d 20 d 30 d 40d 50 d
237.17+61. 58 247.69+92. 39 237.77+89. 69 215.92+59. 14 210. 67+71. 56 223.71+80. 03
Control group
I
245.11+83. 65 319.73+96. 11 322.25£69.36"  352.04+89.43"" 336.91+81.58* 364.74+133.78 "
Model group I
I

Model group II

245.06+43. 15

366.79+81.36™  423.15+180.9™ 451.52+201.5™ 408.27+193.68 ™

654.29+207.73 ™
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The normal shape of feet of a quail in the control group The normal shape of the ankle in a quail in the control group
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The deformed shape of feet of a quail in the model group II The deformed ankle of a quail in the model group IT
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The deformed shape of ankle of a quail in the model group II The deformed ankle of a quail in the model group IT

1
Figure 1 Normal and deformed shapes of the of quail feet (ankles)
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6 (x+s,umol/L, n=12)
Table 6 Effects of high-protein and high-calcium diet on fecal uric acid levels of the quails at 20 d
20 40
Groups 20 d 40 d
Control group 33281. 32+6344. 93 18412.57+4528. 81
I Model group I 24443.98+11095. 04 " 16726.30+4641. 35
I Model group II 16730. 43£11415. 54" 14102.99+4388. 33 *

: , " P<0.05, ™ P<0.01,
Note. Compared with the control group of the same at the same day, “ P<0.05, ** P<0.0l.
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A control group quail A quail of the model group I A quail of the model group IT

2 HE (x400)
Figure 2 Histological changes of the quail renal tissues( HE staining)
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Figure 3 Pathological changes of the quail renal tissues( Urate staining)

7 50 d 2.4
(x+s,pg/mL,n=12) 7 50 il
Table 7 Effects of high-protein and high-calcium diet on the ’
expression of serum inflammatory factors of the quails at 50 d IL-1B TNF-a (P<
18 i 0.05), 1 IL-18  TNF-a
Groups IL-1B TNF-a
Control group 72.55+15. 15 59.33+10. 85 25 °
I Model goup I 81.96x14.45 67.17+13.05 ’ N
Il Model group I~ 88.86+11.36*  71.95+9.51" 8 9 ) , I
(P>0.05), 1
8 (xts,pmol/L,n=12)
Table 8 Effects of high-protein and high-calcium diet on serum urea nitrogen levels of the quails
10 20 30 40 50
Groups 10d 20 d 30d 40 d 50 d
0.33+0.43 1.57+0. 48 1.05+0. 51 1. 67+0. 87 1.25+0.32
Control group
! 1.07+0. 36 1. 87+0. 63 0.43+0. 63 2.06+0. 87 1.31+0. 64
Model group I
I 1. 50+0. 42 2.15+1.09 1.70+0. 82" 2.77+1.03" 1. 83+0. 87
Model group II
9 (x+s,pmol/L, n=12)
Table 9 Effects of high-protein and high-calcium diet on serum creatinine levels of the quails
10 20 30 40 50
Groups 10d 20 d 30d 40d 50d
99.93+19.94 86. 89+26. 82 95.29+11. 49 71.51+11.95 86.67+17. 39
Control group
! 97.68+17.5 86. 89+19. 14 96.70+14. 92 74.73£31.57 88. 85+25.98
Model group I
1 95. 17+21. 47 92.79+19. 06 98.16x11. 41 87.23£20.02" 107. 81+16.38"

Model group 1T
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